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We, Alco Products, Incorporated, a 
corporation organized under the laws of the 
State of New York, of 30 Church Street, New 
York, State of New York, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to the fabrication of 
finned structures and more particularly to 
overcoming problems in producing structures 
of high strength and corrosion resistant 
materials such as stainless steel, non-ferrous 
15 materials and the like. A more specific aspect 
of the invention relates to the provision of a 
system for continuously welding a plurality of 
elongated steel channels longitudinally along 
the periphery of a tube. 
20 Substantial surface areas on heat exchange 
elements along with ability to operate at ex- 
tremely high temperatures in the presence of 
corrosive fluids and gases are highly desirable 
characteristics. Heretofore fabrication of finned 
25 tubes of such materials as stainless steel has 
been extremely difficult and in many instances 
has required resort to hand welding techniques 
in order to produce structures within accept- 
able tolerances. The problem presented may be 
30 appreciated when it is understood that in many 
applications a flow channel of the order of an 
inch in diameter with as many as twenty (20) 
or more longitudinal fins is desired. 
It is an object of the present invention to 
35 provide a system for fabricating a finned tube 
which includes at least a pair of guide struc- 
tures located at diametrically opposed points 
relative to the axis of the tube together with 
means for producing relative motion between 
the guide structure and the tube Resfliently 
mounted rollers positioned at diametrically 
opposed points engage web sections of fin 
channels and maintain the web sections in con- 
tact with the tube. Means are provided imme- 
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diately adjacent each of the rollers for estab- 
Hshing a welding arc between adjacent pairs 
of fins in an atmosphere of an inert gas therm- 
ally to produce a continuously welded sub- 
stantially homogeneous bond between the web 
of the fin channel and the wall of the rube 

It is a further object of the invention to pro- 
vide a finned tube through the process of 
establishing an electrical arc in an atmosphere 
of an inert gas adjacent the surface of a rela- 
tively thin portion of a fin member opposite 
the point of contact between said thin portion 
and the wall of the tube. 

According to the invention, there is pro- 
vided a method of forming a finned structure, 
such as a heat exchange unit, from a tube and 
fins each fin 'having a longitudinal base por- 
tion, comprising welding fins to a tube by con- 
tacting under pressure in at least one zone the 
surface of said tube with said longitudinal base 
portions of the individual fins, establishing to 
each base portion a welding arc adjacent said 
contact zone in an atmosphere of an inert gas 
at the same time relatively longitudinally mov- 
ing said tube and the arcs to fuse the metals 
of each base portion and tube in the contact 
zone in welds of substantially uniform lateral 
dimension relative to said tube. 

The invention also includes a system for 
forming a finned structure, such as a heat ex- 
change unit, from a tube and fins, each fin 
having a longitudinal base portion, compris- 
ing means for holding said fins in contact 
with said tube with the base portions of said 
fins adjacent the exterior of said tube, means 
for establishing relative movement between 
said tube and welding electrodes, and means 
for simultaneously establishing a gas shielded 
arc for each base portion during said relative 
movement to weld the base portions to the 
tube. 

In order that the invention may be under- 
stood, it will now be described with reference 
to the accompanying drawings, in which: 
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Fig. 1 is an isometric representation of a 
system for producing a finned tube; 

Fig. 2 is a cross-sectional view of a fin 
channel; 

5 Fig. 3 is a cross-sectional view of the fin 
channel of Fig. 2 welded to the periphery of a 
tube; 

Fig. 4 illustrates a positioning template used 
in the welding operation shown in Fig. 1; 
10 Fig. 5 is a view of a portion of a multi- 
head welding unit taken along the line 5 — 5 
of Fig. 6; 

Fig. 6 is a sectional view of the welding 
head taken along the line 6—6 of Fig. 5; 
15 Fig. 7 is a schematic wiring diagram of the 
system shown in Fig. 1 ; and 

Fig. 8 is a modification of the system of 
Fig. L 

Referring first to Fig. 1 there is illustrated 

20 a system which includes, for the purpose of 
simplicity, only a single welding unit which 
shall be taken as representative of a plurality 
of such units utilized in accordance with the 
present invention to produce a heat exchange 

25 unit generally known in the an as a "finned 
tube. An elongated tube 10 is fastened in a 
clamping unit 11 forming a part of or sup- 
ported by an upper platform 12. A plurality 
of channels, two of which, the channels 13 

30 and 14, are shown in Fig. 1, are to be welded 
to the surface of tube 10. Referring to Fig. 2 
the channel 13 is a U-shaped structure having 
a relatively narrow base or weld section 13a 
which, in accordance with the preferred em* 

35 bodiment of the invention, is thinned at the 
midsection 13 b as through a cold-rolling pro- 
cess. 

Referring now to Fig. 3 3 the fin 13 is shown 
affixed to the periphery of the tube 10, a por- 

40 tion of which has been shown in section. The 
welding operation is performed such that a 
relatively broad, substantially homogeneous 
weld area 15 is produced at the boundary be- 
tween fin 13 and tube 10. 

45 A plurality of channels such as channel 13 
are simultaneously welded to the periphery of 
a tube to form a multi-fin tube. In one form 
of the present invention ten channels simul- 
taneously were welded to the surface of a one- 

50 inch diameter tube to form twenty fins there- 
on. The operation was carried out utilizing a 
system genetically illustrated in Fig. 1. 

More particularly in Fig. l s a frame 16 
supports the platform 12 at or near the top 

55 thereof. Clamping mechanism 11 supports and 
positions tube 10 with its axis vertical along 
a line conveniently located at the axis of the 
structure or frame 16. The lower end of tube 
10 is connected through coupling 17 to a 

60 flexible tube 18. An elevator or a movable 
platform 19 is supported by a chain drive 
system including the chain 20 supported at 
the top of frame 16 by a pulley 21 and at 
the bottom by a drive wheel 22. Wheel 22 is 

65 drive connected to a motor 23. 



Chain 20 is coupled to platform 19 to move 
it along the length of tube 10. In Fig. 1 this 
coupling is represented by the arm 24. It is to 
be understood that platform 19 preferably is 
positioned centrally of frame 16 as by means 70 
of rollers (not shown) engaging the corner 
posts 16a or other guide means which may be 
provided as well understood by those skilled 
in the art. 

Platform 19 supports a system of rollers 30 75 
and 31 and a welding head 33. A torch holder 
32, later to be described in detail, is mounted 
- on pktform 19 and supports the rollers 30 
and 31. Additionally holder 32 supports the 
welding torch 33. The torch 33 is character- 80 
ized by operation through the production of 
an electrical arc which is maintained in an 
atmosphere of an inert gas such as helium or 
argon. 

Elements necessary to establish and main- 85 
tain such a welding atmosphere are mounted 
in part on platform 19 for movement from a 
first position wherein the welding electrode 34 
is at upper end of channel 13 and where an 
arc is initiated to the lower end of channel 13 90 
where the arc is extinguished. 

A first requirement is a suitable welding 
current. This current may be provided as from 
a source bus 40 connected through a main 
switch 41 and a control relay 42 to a welding 95 
generator 43. Two output conductors 44 and 
45 lead from generator 43 to a high frequency 
unit 46. A ground conductor 47 leading from 
unit 46 is connected to the platform 12 which 
forms the ground terminal of the welding sys- 100 
tern. "When welding generator 43 is energized 
a welding current is available for maintaining 
a welding arc. Momentary energization of the 
high frequency unit 46 serves to strike an arc 
between welding electrode 34 and channel 13. 105 
Cooling water is channeled from a water main 
50 through tube 51 to the torch 33. Com- 
mercially available torches are provided with 
water flow channels therethrough. The cooling 
water, after passing through the torch, is then 110 
conducted through return tube 48 and through 
unit 46 to a suitable waste or recyde system 
including tube 52. 

An atmosphere of an inert gas must be 
maintained around arc and weldjng electrode 115 
to eliminate oxidation of the electrode and 
work. In Fig. 1 inert gas is supplied to the 
torch 33 from a gas manifold 54 which is con- 
nected through a regulating valve 55 and a 
pipe 56 to the torch 33. As will be shown 120 
later electrode 34 is positioned in a cup-shaped 
element into which the inert gas from pipe 56 
flows to maintain the arc in a non-oxidizing 
atmosphere. 

A bank of limit switches 60 at the lower 125 
end of the frame 16 serve automatically and 
sequentially to: 1) cut off the arc; 2) stop the 
flow of cooling water and flow of inert gas 3 
and 3)^ stop morion of platform 19. An 
upper limit switch 61 serves to stop upward 130 
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movement of platform 19 at a predetermined 
location. 

Details of a specific embodiment of the in- 
vention, particularly the torch 33 and the asso- 

5 dated supports, are shown in Figs. 5 and 6. 
For convenience and where appropriate the 
same reference characters will be used as in 
Fig. 1. Referring to Figs. 5 and 6, a base 
plate 65, having central opening 66, encircles 

10 the tube 10 and its associated fins. As shown 
in Fig. 5 five torches 67, 68, 69, 70 and 71 
are shown in their normal position with weld- 
ing electrodes such as electrode 72 extending 
through a cup member 73 into and adjacent 

15 the web of the channel members such as 
channel 74. Each of the torches 67—71 ex- 
tend outward radially from the center of tube 
10. Five similar torches (not shown) are pro- 
vided to span the remaining portion of the 

20 circumference of tube 10. 

The torches move downward in the direc- 
tion of arrow 77 relative to tube 10 during a 
welding operation. In order to maintain the 
channels in intimate contact with tube 10 at 

25 the welding site, a plurality of rollers, two of 
which, the rollers 78 and 79, contact tie asso- 
ciated channels ahead of the torch and are re- 
silientiy biased into pressure contact with the 
web. As shown in rig. 6 a spring 80 urges 

30 roller 81 toward channel 13 and away from 
the torch support 82. The torch support 82 
is rigidly secured to the base member 65 which 
is secured to or otherwise forms a part of 
platform 19 of Fig. 1. 

35 Preferably, though not necessarily, chan- 
nels will be welded in pairs positioned at dia- 
metrically opposed locations around the peri- 
phery of an associated tube so that opposing 
stresses will be exerted on the tube by pres- 

40 sure applying means such as rollers 78, 79, 81 
or suitable springs or the like. 

It is to be understood that the welding sys- 
tem will include a plurality of welding torches 
such as shown in Fig. 5 together with a like 

45 number of welding generators such as 
generator 43 and a like number of high fre- 
quency generators such as generator 46. Such 
units together with a common cooling water 
supply and inert gas manifold culminate in 

50 delivering electrical energy, inert gas, and 
cooling water to the welding torches. Simul- 
taneously there is provided relative movement 
between the welding torches and the tubes. 
Means are provided to prevent establishing an 

55 arc when inert gas is not present or when 
cooling water is not present thereby to pre- 
vent oxidation of portions of the torch or of 
the work pieces. 
Referring again to Fig. 1 and in accordance 

60 with a preferred embodiment of the invention 
there is provided at the upper end of the 
frame 16 a source of cooling water as from 
a pipe 83 and connected to a valve 84. A tube 
85 leads into the coupling device 11 to de- 

65 Hver cooling water through tube 10. Valve 84, 



as will hereinafter be explained, is open to 
permit flow of cooling water during the pass 
of a welding arc along the tube 10. The cool- 
ing water flowing through the lower end of 
tube 10 into tube 18 is forced upwardly to a 70 
height at least equal to the highest point along 
the tube that an arc may exist in order to 
maintain a bubble free column of cooling 
water throughout the portion of the tube 10 
corresponding with the welding traverse. 75 

Referring now to Fig. 7 there is illustrated 
in detail the electrical system for carrying out 
operations with the apparatus diagrammatic- 
ally represented in Fig. 1. Elements common 
to Fig. 1 and Fig. 7 bear the same references 80 
excepting that in Fig. 7 the references are 
prefixed by the digit (1). For example, plat- 
form 19 of Fig. 1 is represented in Fig. 7 by 
the rectangle 1 19. 

In the system of Fig. 7 the following func- 85 
tions are performed in the course of fabricat- 
ing one "finned" rube. 1) The welding 
generator 14,3 is energized simultaneously with 
initiation of flow of water through tube 151 
and initiation of flow of inert gas through tube 90 
156 to the torch 133. Also cooling water 
begins to flow through tube 185 leading to 
the top of tube 110. 2) Immediately thereafter 
the high frequency unit 146 is energized to 
strike an arc and promptly the unit 146 is 95 
deenergized after establishing an arc and 
simultaneously motion of platform 119 is 
initiated. Welding takes place as torch 133 
carried by platform 119 moves downward 
along the length of the tube 110. 3) When 100 
torch 133 reaches the lower end of the fins, a 
first switch is opened deenergizing welding 
generator 143, and a second switch is opened 
deenergizing master relay 207 which stops the 
flow of cooling water and inert gas, and stops 105 
travel of platform 119. 

To accomplish the foregoing torch 133 is 
supported on platform 119 with the welding 
electrode adjacent the base of fin 113. Motor 
123 drives the chain or belt 120 which is 110 
linked at clamp 124 to the platform 119. 
Power for control of a relay system is trans- 
mitted from a suitable source 200 through a 
"start" switch of the push-button type 
mounted in a switch bank 201 carried by plat- 115 
form 119. More particularly one terminal of 
source 200 is connected to ground and the 
other terminal is connected by way of con- 
ductor 202 to one terminal of a normally 
closed lower limit switch 203. The second 120 
terrninal of switch 203 is connected by way of 
conductor 204 to one terminal of a push- 
button " start " switch 205. The second ter- 
minal of switch 205 is connected by way of 
conductor 206 through the coil 207 and then 125 
to ground. Conductor 206 is also connected to 
arm 208 of a normally open relay circuit. The 
associated terrninal 209 is connected by way 
of conductor 210 through normally closed 
push-button "stop" switch 211 to conductor 130 
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204. Thus when switch 205 is momentarily 
closed relay 207 is energized. In the closed 
position a current flows through arm 208 and 
conductor 210 to maintain coil 207 energized 
5 after start switch 205 is released. Thus switch 
205 serves manually to start a welding opera- 
tion by initially energizing coil 207. A weld 
ing operation may be stopped at any time by 
an operator by opening stop switch 211 which 
10 deenergizes coil 207. It is to be noted that the 
second terminal of source 200 also is con- 
nected to normally open circiiit 215 and norm- 
ally closed 216 which are both controlled 
along with arm 208 by coil 207. Current flow 
15 through circuit 216 is interrupted upon ener- 
gization of coil 207. 

Prior to the start of a welding run, relay 
coils 218 and 219 are not energized. Relay 
power is available at normally open terminal 

20 221 of time relay 219. Terminal 222 of relay 
219 is connected by way of conductor 223 
through the lower limit switch 224 to a relay 
foil 225 which controls motor 123 with 
power from a source 226, When coil 207 is 

25 energized current flow through terminal 216 
is terminated actuating armature 230 and 
permitting current to flow from conductor 220 
through coils 231 and 232 which respectively 
open valve 233 in the cooling water line 151 

30 and valve 234 in the inert gas line 156. After 
a first predetermined time interval normally 
open relay 219 is dosed permitting current to 
flow from terminal 221 through switch 224 
and coil 225 to apply power to motor 123 to 

35 start downward motion of platform 119. 
Simultaneously, current flows through con- 
ductor 240 and through normally closed relay 
218 to relay coil 241 to close switch 242 to 
apply power from a voltage source 243 to the 

40 high frequency arc striking unit 146. After a 
second predetermined time interval, normally 
closed relay 218 is opened to cut off power to 
the high frequency arc striking unit 146. 
It will now be seen that the relay 230 first 

45 closes a circuit to initiate flow of cooling water 
through tube 151 and inert gas through tube 
15-6, Immediately thereafter relay 218 causes 
energization of the high frequency unit to 
strike a welding arc Simultaneously relay 219 

50 causes energization of the motor relay* 225 
and energizes valve coil 250 at the upper end 
of pipe 110 by current flow through conductor 
251 to open the valve 252 to permit flow of 
cooling water downward through pipe 110 

55 and then upward through channel 118 to a 
suitable waste. 

When platform 119 travels to the point 
that torch 133 is at the bottom of fin 113 the 
cam surface 225 carried by platform 119 

60 first opens switch 256 which deenergizes relay 
257 to cut off power from welding generator 
J43. Immediately thereafter cam 255 opens 
switch 203, opening the circuit including con- 
ductor 258 over which holding current for 

65 master relay 207 flows. This action deener- 



gizes relays 218, 219, and stops motion of 
platform 119. Simultaneously, a circuit 
through contact 216 is closed, whereupon after 
a . predetermined time delay relay 230 is acti- 
vated to stop flow of cooling water through 70 
valve 233 and inert gas through valve 234., \ 

Tube 110 with the fins securely welded 
thereto may then be removed from the system. 
Thereafter closure of " up 99 switch 260 will 
cause current to flow through conductor 261, 75 
upper limit switch 262, conductor 263 and 
relay 264. This closes a circuit from source 
226 to motor 123 of such phase as to reverse 
the direction of motor 123 to raise plat- 
form 119 preparatory to a second welding 80 
run. When " Up * switch 260 is released or 
when cam 255 opens upper limit switch 262, 
upward motion of platform 119 is arrested. 

An independent "Down" control switch 
266 is provided for adjusting the position of 85 
platform 119 downward by closing relay 225 
without energizing other elements of the sys- 
tem. Manual operation of switches 260 and 
266 permits positioning of the platform 119 
at any desired level independent of welding 90 
operation. Downward movement is limited 
when cam 255 opens lower limit switch which 
stops the motion of platform 119. 

A fifth control switch 269 (H. F.) is pro- 
vided for energizing high frequency unit 146 95 
for emergency purposes. This circuit may be 
utilized if, for some reason during a welding 
operation, one of the arcs should become ex- 
tinguished. In practice it has been found pre- 
ferable to mount the control switch bank 201 100 
on platform 119 conveniently available to an 
operator who may then observe and control 
the welding operation. 

Preparatory to the start of a welding run, 
platform 119 is positioned near its highest 105 
level and a tube such as tube 110 in a fin 
channel assembly is passed through a welding 
head shown in Figs. 5 and 6. The assembly 
is held together by a series of templates such 
as shown in Fig. 4 located at spaced points 130 
along the assembly below platform 119. The 
templates of Fig. 4 may be formed of sheet 
metal with a central opening 270 compliment- 
ary with the exterior webs of channels sur- 
rounding tube 110. Radially extending slots 115 
such as slot 271 are provided to fit over the 
channels and securely to maintain them pro^ 
perly spaced one from another round the cir- 
cumference of the tube 110, Hie upper end 
of tube 110 is then placed in a clamping 120 
mechanism preferably of the collet type. The 
clamping mechanism, at ground potential, 
holds the tube in place, grounds it, and con- 
nects it to the tube 185 from cooling water 
valve 252. The operator then momentarily 125 
closes switch 205 which in sequence energizes 
welding generator 143, initiates flow of water 
through valves 233 and 252, and additionally 
initiates flow of inert gas through valve 234. . 
Immediately thereafter motion of the plat- 130 
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fonn begins and high frequency unit 146 is 
energized through operation of relay 219 and 
time delay means incorporated therein- Imme- 
diately thereafter high frequency unit 146 is 

5 cutoff. 

Welding of fins to the tube men takes place 
as the welding head moves downward along 
the length of the tube. The rollers in the 
head press the channels against the tube at a 

10 point as close to the arc or torch as possible. 
Weld heat is transferred to the tube and fin 
interface producing a bond. Vertical orienta- 
tion of the tube and channels makes certain 
that a uniformly welded fin structure will be 

15 produced. The intense heat of the arc causes 
puddling of the metal and all such puddles 
so produced are in identical gravitational 
fields. By continuously moving the arc rela- 
tive to the work, where the arc produces a 

20 penetration type weld, a finned tube possess- 
ing qualities of uniformity, strength, and cor- 
rosion resistance is produced not approached 
by other methods. Continuously welding 
channels provides weld sites substantially free 

25 of retention pockets wherein fluids may cause 
accelerated corrosion activity such as plague 
prior art structures. 

At the end of a welding operation switches 
256 and 203 sequentially are opened. Welding 

30 generator 143 is cut off by switch 256. Relay 
207 is deenergized by switch 203. Thereupon 
relay 230 is energized. However relay 230 is 
provided with time delay means such that the 
electrical circuit to relays 231 and 232 is not 

35 opened by relay 230 for a predetermined 
period after welding ceases so that flow of 
gas through valve 234 continues for a time 
sufficient for the welding electrode to fall 
below an oxidation temperature. At that time 

40 the circuit controlled by relay 230 is opened 
and flow of cooling water and inert gas is 
terminated. 

The system above described contemplates 
fixedly clamping the fin rube structure and 

45 moving a welding head along it. In Fig. 8 
there is illustrated a system in which the weld- 
ing head structure is maintained fixed in posi- 
tion with the fin tube structure movable rela- 
tive thereto during the welding operation. 

50 More particularly an elongated tower compris- 
ing upright supports 300 and 301 supports a 
cable dram 302 which is driven by a motor 
303. A cable 304 is connected to the upper 
end of tube 110. A cooling water hose 305 is 

55 connected to the upper end of tube 10 through 
means commonly employed in systems such as 
rotary drills and the like. The supply bus 40, 
breaker system 41, and relay unit 42 are con- 
nected to welding generator 143 as in Fig. 1. 

60 In this system, however, motion of the fin 
structure controls limit switches such as 
switches 262, 256, 203 and 234 of Fig. 7. 
Otherwise the welding operation is the same 
as above described in connection with Figs. 1 

65 and 7. 
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In a preferred form welding takes place 
upon relative movement between rube and 
welding head such that the tube moves up- 
ward or the welding head moves downward. 
However, the reverse order may be employed 70 
so long as pressure rollers precede the welding 
head to maintain contact between the work 
pieces. 

From the foregoing description it will be 
recognized that fusion welding of the channels 75 
to a tube produces a weld which is character- 
ized by a zone of fusion uniform in width and 
depth along the entire length of the channels. 
Further the fusion zone has a width substan- 
tially equal to the inside width of the web. 80 
The penetration or fusion type weld of 
channels to the tube in a vertical position 
assures uniformity of fusion at all points 
around the tube. The puddles of metal at all 
weld points are unifonnly oriented in the 85 
earth's gravitational field thereby producing a 
fused zone with puddle patterns repeated over 
the entire length of each fused zone and addi- 
tionally, identical at any point of fusion 
around the circumference of the rube. 90 

The operation of the relay system provides 
for automatic control of flow of inert gas to 
prevent oxidation and further controls auto- 
matically the flow of coolant to remove heat 
from the fusion zone. The relay system 95 
further assures continued flow of inert gas and 
of coolant after the arc is extinguished for a 
predetermined time interval sufficient to allow 
the temperature of the welding electrode and 
the work immediately adjacent thereto to cool 100 
to a temperature below the region of fusion 
temperatures, j 

As above described the preferred form of 
the invention employs water as a coolant but 
it will be readily appreciated that moisture 105 
laden air may be pumped through tube 10 
for cooling purposes rather than water. 

Applicants' invention further involves the 
production of a new and useful heat exchange 
unit in which a tube is joined to a plurality of 110 
channel shaped fin members which extend 
longitudinally therefrom with the webs of the 
channels engaging the outer surface of the tube 
wherein each channel member is united to the 
tube by a zone of fusion of the metal of the 115 
tube and the channel members which is uni- 
form in depth and width along the enure 
length of the channel members. A smooth edge 
weld is thus produced which distinguishes 
from prior systems. Uniform longitudinal 120 
welds eliminate cavities or pockets between the 
base of the channel members and the tube 
which otherwise would form sites, through re- 
tention of liquids, of accelerated corrosive 
action. 125 

For most efficient operation as a heat ex- 
change unit the fin tube should be character- 
ized by both circumferential and longitudinal 
uniformity insofar as the welds are concerned 
for heat flow from the tube sections to the fin 130 
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sections. 

While the invention has been described in 
connection with securing channels to a tube, 
it will be understood that different geometrical 
5 patterns may be utilized other than U-shaped 
channels. For example elongated L-shaped fin 
structures may be affixed to the periphery of a 
tube. However, in one embodiment of the in- 
vention the fin tube structure comprised a one- 
10 inch diameter stainless steel tube having walls 
of .083 inches thickness with U-shaped fin 
channels formed of .034 inches thick fiat stock 
having a web of approximately one-fourth 
inch, and fins of approximately three-fourths 
15 inch. The webs were thinned as illustrated in 
Fig. 2 to .015 — .025 inches to enhance heat 
penetration through the web to the adjacent 
tube. Ten such channels were fused to a single 
tube forming twenty peripheral fins substan- 
20 tialiy identical in character at all welded zones. 
While the invention has been described in 
connection with certain embodiments thereof, 
it will be understood that further modifications 
may now suggest themselves to those skilled 
25 in the art and it is intended to cover such 
modifications as fall in the scope of the 
appended claims. 
WHAT WE CLAIM IS :— 
1. A method of forming a finned sTructure, 
30 such as a heat exchange unit, from a tube and 
fins each fin having a longitudinal base por- 
tion, comprising welding fins to a tube by 
contacting under pressure in at least one zone 
the surface of said tube with said longitudinal 
35 base portions of the individual fins, establish- 
ing to each base portion a welding arc adjacent 
said contact zone in an atmosphere of an inert 
gas at the same time relatively longitudinally 
moving said tube and the arcs to fuse the 
40 metals of each base portion and tube in the 
contact zone in welds of substantially uniform 
lateral dimension relative to said tube. 

2. A method according to claim I, wherein 
a substantially uniform coolant flow is main- 

45 rained in the tube adjacent the contact zone 
to remove heat therefrom following fusion* 

3. A method according to claim 1 or 2, 
wherein said relative movement is at least as 
extensive in time duration as said arc and in 

50 which said atmosphere of inert gas is main- 
tained for a greater time duration. 

4. A system for forming a finned structure, 
such as a heat exchange unit, from a tube and 
fins, each fin having a longitudinal base por- 

55 tion, comprising means for holding said fins 
in contact with said tube with the base por- 
tions of said fins adjacent the exterior of said 
tube, means for establishing relative movement 
between said tube and welding electrodes, and 

60 means for simultaneously establishing a gas 
shielded arc for each base portion during said 
relative movement to weld the base portions 
to the tube. 

5. A system according to claim 4, compris- 
6*5 ing means for removing heat from the zone 



inside said tube opposite the welding zone. 

6. A system according to claim 4 or 5 for 
forming a heat exchange unit in which said 
fins are channels, wherein said holding means 
comprises means for supporting said rube at 70 
one end with the axis thereof vertical and 
means for positioning said channels around 
said tube extending parallel to said axis, said 
welding electrodes extending into each of said 
channels to points adjacent but spaced from 75 
the webs of said channels. 

7. A system according to claim 6, compris- 
ing a pair of guide structures located at dia- 
metrically opposed points relative to said tube, 
rcsiliently mounted rollers positioned at dia- 80 
metrically opposed points for engaging the 
webs of a pair of said channels to contact 
said tube, said electrodes being adjacent to 
each of said rollers for establishing said weld- 
ing arcs m the webs of each of said channels. 85 

8. A system according to claim 6 or 7, 
comprising means for maintaining an atmo- 
sphere of an inert gas around said arcs for a 
predetermined cooling period following extinc- 
tion of said arcs, whereby oxidation of said 90 
channels and tube is prevented. 

9. A system according to claim 6, 7 or 8, 
wherein said supporting means comprises a 
liquid flow tube, and there are provided a 
platform including a support for each weld- 95 
ing electrode and adapted to move each elec- 
trode from one end of said tube to the other, 
and at least a pair of flow tubes to each elec- 
trode for delivering an inert gas to the region 
of said electrode inside said channel member 100 
and a coolant fluid to each said support 

10. A system according to any one of 
claims 6 to 9, comprising control means for 
substantially simultaneously initiating move- 
ment of said electrodes, flow of said inert gas 105 
and flow of cooling liquid to said supporting 
means and through said tube and after a pre- 
determined time interval to strike arcs be- 
tween said electrodes and the bases of said 
channels, said control means including means 110 
for automatically extmguishing said arcs at the 
end of said channels opposite to the point of 
begmning and adapted to stop movement 
thereof and flow of said inert gas and cooling 
means a predetermined time interval after ex- 115 
tmction of said arc. 

11. A heat exchange unit made according 
to the method of any one of claims 1 to 3, 
comprising an elongated flow tube having 
rigid walls and longitudinal fins extending 
from said walls, fused zones between the base 
portions of adjacent fins and said tube charac- 
terized by uniform width and depth of fusion 
of the metals of said fins and said flow tube 
along the entire length of said fins. 125 

12. A unit according to claim 11, wherein 
said fins are channel shaped members with 
the webs of said channel members engaging 
the^ outer surface of said tube, the zones of 
fusion being preferably substantially equal in 130 



120 
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width to the inside width of said channel 
members. 

13. A method of forming a finned structure 
substantially as described with reference to the 

5 - accompanying drawings. 

14. A system for fornaing a finned structure 



substantially as described with reference to the 
accompanying drawings. 

STEVENS, LANGNER, PARRY & 
ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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